INTRODUCTION
Despite the array of contraceptive options available in the United States, unplanned pregnancies continue to occur. In 2002, an estimated 49% of US pregnancies (3.1 million) were unplanned, 1 resulting in 1.3 million induced abortions, 1.4 million unintended births 1 , and significant societal costs [2] [3] [4] .
While the majority of unplanned pregnancies in the US occurred to women who were not using any method of contraception in the month they conceived 1, 5 , more than 40% of women with unplanned pregnancies conceived after using contraception inconsistently or incorrectly 1 .
Poor contraceptive use has been attributed to a variety of factors, including contraceptive cost, method-related difficulties, and cultural norms 5 . Communication between clinicians and patients about contraception has also been identified as a potentially important factor in promoting effective contraceptive use 6 . However, the impact of contraceptive counseling on contraceptive use has not been adequately explored. According to the U.S. Preventive Services Task Force (USPSTF), the goal of clinician counseling is to change health behaviors and improve health status by increasing patients' knowledge and confidence in their ability to affect their health. While the 1996 USPSTF's highly-regarded Guide to Clinical Preventive Services recommended "provision of periodic counseling about effective contraceptive methods for all persons at risk of unintended pregnancy," this recommendation was later withdrawn due to "insufficient evidence supporting the efficacy of contraceptive counseling in changing contraceptive behavior and improving health outcomes 7 ." Similarly, the related Preventive Services for Adults, classifies preconception and pregnancy prevention counseling as "Preventive Services for Which the Evidence is Currently Incomplete and/or High Burden and Low Cost, Therefore Left to the Judgment of Individual Medical Groups, Clinicians and Their Patients (Level III) 8 ." A 2003 review conducted by Moos et al. examined 74 articles and concluded that virtually no experimental or observational literature reliably answered questions about the effectiveness of counseling in the clinical setting to reduce rates of unintended pregnancies 9 . Furthermore, few articles specifically address the Published online February 8, 2011 relationship between counseling and contraceptive initiation or continued use 10 . Recent data from the National Survey of Family growth showed that women who received contraceptive counseling in the past year had an 80% decreased risk of contraception non-use 11 . Another study found that female university students who reported that a healthcare worker had ever talked to them about contraception had over six times the odds of being current contraception users 12 . Harper et al. found that women's reports of provider counseling were significantly associated with the initiation of a contraceptive method initiated after the clinic visit 13 . The purpose of this study is to provide more insight into the relationship between contraceptive counseling provided in primary care settings and patients' contraceptive use. We focus on the primary care setting because it is the principal source of health care for many women 14 , and contraceptive counseling provided in this setting has received little prior study. Specifically, we assessed whether receipt of contraceptive counseling at the most recent visit to a primary care clinic is associated with greater likelihood of self-reported contraception use at last sexual intercourse. We also evaluated whether the content and quality of contraceptive counseling influenced the type of contraception used at last intercourse.
METHODS

Data Collection Survey
The 75-question survey assessed patient characteristics (i.e., age, education, race, marital status, household income, insurance status, medical assistance status, perceived overall health status, religiosity, personal objections to contraception and/or abortion, pregnancy intention, and number of prior pregnancies, live births, abortions, and miscarriages). Pregnancy intention was measured using a previously validated single question with five response categories 15 . Women were asked whether they received contraceptive counseling at the index visit. The content of contraceptive counseling was assessed by asking what types of contraception were discussed. The quality of the contraceptive counseling was assessed with two items. One asked participants to rank their satisfaction with the contraceptive counseling received using four response options that ranged from very satisfied to not satisfied. Responses were dichotomized into "Satisfied/Very satisfied" or "Somewhat satisfied/Not satisfied". The second item asked whether the clinician answered all the participant's questions about birth control. Participants were also asked to specify which methods of contraception they used when they last had intercourse, and which they had used in the past 3 months. When considering contraceptive use at last intercourse, we examined (1) use of any reversible contraceptive method (condom, diaphragm, oral contraceptive, contraceptive patch, ring, injection, implant, or intrauterine contraceptive (IUD)), (2) use of hormonal methods (pills (OCPs), patch, ring, or injection) or (3) use of highly effective reversible methods (IUD or implant). However, participants were not specifically questioned about the date they last had intercourse. Finally, participants were asked to report how often they engaged in unprotected sex in the past 3 months using a five-point Likert scale ("Always had unprotected sex" to "Never had unprotected sex").
Electronic Medical Record Data
We abstracted EMR data for participants from each clinic visit made during the study period. We also abstracted de-identified EMR data for non-participating women aged 18-50 years who visited the study clinics during the same time period to compare survey completers to noncompleters. Charts were reviewed to assess: the number of previous visits to the clinic; valid contraception prescriptions at the time of index visit (new or existing prescriptions that had not expired); presence of an IUD, contraceptive implant, or history of surgical sterilization; or procedure orders for a contraceptive implant (IUD, Implanon, Depo Provera injections).
Statistical Analysis
We calculated the survey response rate. We excluded women who did not need contraception (i.e., those who were trying to get pregnant, were currently pregnant, had prior surgical sterilization, had a partner with vasectomy, had never had sex with a man, or had not had sex with a man in the past 3 months). We also excluded women whose survey and EMR data could not be linked. We looked at women's history of contraceptive use prior to their clinic visit in the EMR data and divided participants into two groups: those "In need of contraceptive counseling" (no EMR evidence of contraceptive use), or "In less need of contraceptive counseling," (prior EMR evidence of contraception). Because EMR data do not capture contraception purchased over the counter or prescribed outside of the medical center, we expected discrepancies between the EMR data and women's survey responses. To reduce misclassification, women who reported consistent use of contraception in the last 3 months or never having had unprotected sex were classified as having "less need for contraceptive counseling," even if their EMR had no evidence of contraceptive use. Using chi-square testing, we compared the characteristics of those who did and did not receive All women aged 18-50 years who visited one of four primary care clinics in western Pennsylvania between October 2008 and April 2010 were invited to complete a follow-up survey 7-30 days after the index visit as part of a larger study evaluating the use of clinical decision support. These clinics included three community-based family practice clinics, and one academic general internal medicine clinic; all provide care to publicly and privately insured patients. Participants provided signed informed consent and received instructions on how to access the survey at the time of their clinic visit. Women could complete the survey online or by phone. Participants who completed the survey received a $10 gift card. Participants were also asked for permission to review their electronic medical record (EMR) data. This study was approved by the University of Pittsburgh Institutional Review Board.
contraceptive counseling, and those who were in need of contraceptive counseling and those with potentially less need. We examined whether women were more likely to receive contraceptive counseling from a physician they considered their primary care provider. We also explored rates of receipt of contraceptive prescriptions at the clinic visit between the groups who received contraceptive counseling and did not receive counseling, as well as rates of use of contraception at last intercourse by receipt of a prescription, using chi-square tests. Finally, we used multivariate logistic regression to examine the relationship between contraceptive use at last intercourse and three types of predictor variables: 1) receipt of any contraceptive counseling 2) receipt of contraceptive counseling regarding specific types of methods and 3) quality of contraceptive counseling. For each set of outcomes and predictors, we controlled for demographics, socioeconomic status and reproductive characteristics. Women who "did not report pregnancy intentions" were considered as an additional category in all analyses of this variable. For the remaining missing covariate data, we used multiple imputation by chained equations. STATA's "ice" command generated five imputed datasets, and the "mim" command was used to generate pooled OR's. We ran all models stratified by "need of contraceptive counseling." All analyses were conducted using Stata 10.0 (StataCorp. College Station, TX).
RESULTS
A total of 1,965 (19%) eligible women visited the primary care clinics and completed surveys. On average, women completed surveys 9.5(+/-6.2) days [median (IQR): 7(5)] after visiting a study clinic (range=5-30 days). Women who did and did not complete surveys were of similar age (34.6 vs. 35.2 years) and marital status (51% vs. 48% married or living with partner). However, women who completed surveys were more likely to be white (91% vs. 81%, p<0.001) and have more than a high school education (78% vs. 71%, p = 0.006). Women who completed surveys were also more likely to be established patients at the clinic (87% vs. 76%, p<0.001). We excluded 1017 women from subsequent analyses because they were not in need of contraception. Specifically, those without need for contraception included 72 women who were trying to get pregnant or thought they were pregnant, 288 women who were surgically sterilized or had a partner with a vasectomy, 382 women who had not had sex with a man in the past 3 months or had never had sex with a man, and 275 who responded "not applicable" when asked if they had received contraception counseling. An additional 32 women were excluded as information regarding contraceptive counseling or contraception used at last intercourse was missing. Of the remaining 916 surveys, we were able to link 90.4% (828) to the EMR data. Upon linking, we eliminated an additional 58 women with EMR indication of sterilization who had not indicated sterilization on their survey, leaving us with a final sample of 770 women for this analysis.
On average, women had made 10.5(+/-12.3) [median (IQR): 7(13)] previous visits to the study clinics, and 75% were visiting a doctor they considered their primary care physician (PCP) on the index visit. Overall, 37.1% (N=286) of respondents reported receiving contraceptive counseling at their visit (Table 1) . Compared to women who did not receive contraceptive counseling, those who received counseling were younger, less likely to be married or living with a partner, more likely to have previously been pregnant, given birth, or be trying to avoid pregnancy. In addition, women who received contraceptive counseling were more likely to be seeing a doctor they considered their PCP (adjusted OR: 1.79, 95% CI: 1.24-2.57). Most women who received counseling (94.0%) reported that all of their questions about birth control had been answered and 92.3% were satisfied with the counseling they received.
Fifty percent (n=386) of participants were categorized as "in need of contraceptive counseling" and 49.9% (n=384) were classified as "in less need of contraceptive counseling" at the time of the study visit. Women classified as "in need" were significantly more likely to be older, married, and receiving medical assistance. They were also significantly more likely to have been pregnant, to report they currently "wouldn't mind being pregnant," to attend religious services regularly, and to have personal objections to contraceptive use and/or abortion.
Women "in need of contraceptive counseling" were significantly less likely to report having received any counseling at their clinic visit (29.3% "in need" vs. 45.1% "in less need," p= 0.001). Among women "in need of contraceptive counseling", those who reported receiving contraceptive counseling were significantly more likely to have EMR evidence of having received a new contraceptive prescription (32.7% vs. 2.6%, p< 0.001). Women who received a new prescription were significantly more likely to report use of contraception at last intercourse (86.5% vs. 57.9%, p=0.002). However, even among women who did not receive a new contraceptive prescription, receipt of contraceptive counseling was still associated with a greater likelihood of use of contraception at last intercourse (57.9% vs. 45.9%, p=0.06). This trend was similarly apparent for women in less need of contraceptive counseling at the time of their clinic visit. Among those women who had evidence of contraceptive use before their index visit, those who received contraceptive counseling were more likely to report contraceptive use at last intercourse, whether or not a new contraceptive prescription was provided at the index visit (89.0% vs 82.0%, p=0.05).
The majority (68.8%) of women reported they had used a reversible method of contraception at the time of last intercourse. Specifically, 20.6% used a barrier method, 42.6% used a hormonal contraceptive, and 5.6% used a highly effective reversible method of contraception. In bivariate and adjusted models, women in need of contraceptive counseling who received counseling regarding any method were more likely to use hormonal birth control the last time they had intercourse (unadjusted OR: 3.83, CI: 2.25-6.52, adjusted OR: 2.68, CI: 1.48-4.87) ( Table 2) . A relationship was also observed between counseling about specific contraception methods and use of that method at last intercourse. For example, counseling regarding hormonal contraceptives was highly associated with use of hormonal methods (unadjusted OR: 6.49, CI: 3.70-11.37, adjusted OR: 4.78, CI: 2.51-9.12) and counseling regarding highly effective reversible methods was highly associated with use of those methods (unadjusted OR: 16.52, CI: 5.78-47.17, adjusted OR: 18.45, CI: 4.88-69.84). The same relationships were detected for women in less need of counseling (Table 3 ), but they were of a lesser magnitude. For all women, having a PCP answer all questions regarding birth control was positively 
DISCUSSION
This study of over 700 women in western Pennsylvania found that women who received contraceptive counseling from a primary care provider were significantly more likely than those who did not to subsequently report use of hormonal contraception the last time they had intercourse. These findings provide further support that contraceptive counseling by clinicians improves women's contraceptive use 16 and provide evidence that PCPs can play an important role in promoting contraception use. Efforts to expand provision of contraceptive counseling in primary care settings may help reduce unintended pregnancies 17 . Strengths of this study include its large sample size, the use of EMR data to determine prior evidence of contraception, and the inclusion of clinics that serve both privately and publicly insured women in both academic and community-based primary care settings. While the survey response rate was relatively low, women who completed surveys were similar to those who did not.
When interpreting these results, there are important limitations to consider. As this was a secondary analysis of data collected to evaluate clinical decision support, we were unable to determine whether participants' last intercourse occurred before or after the index clinic visit. However, prior studies indicate that the majority of women aged 18-50 have sex at least monthly 18, 19 . Since surveys were completed up to 30 days after women visited their primary care clinic, for most women the last episode of intercourse likely followed receipt of counseling. Our results are subject to recall bias because women were asked to provide details of counseling that occurred a week or more prior to the survey. There is the possibility that women who chose to use a contraceptive method were more likely to recall receiving counseling. There is also the chance women's need for contra- All women who reported use of a highly effective reversible contraceptive method reported they were satisfied with the counseling they received, precluding the use of logistic regression ceptive counseling may have been misclassified. Some women we considered "in need of counseling" may have already been using adequate contraception prior to their survey visit. Others may have been inconsistently using the contraception documented in their EMR, as 15% of women we considered in less need of contraceptive counseling reported use of no contraception at last intercourse. By comparing the survey and EMR data when classifying women, we aimed to reduce misclassification bias. Although we controlled for several important variables that influence contraceptive use, other key covariates, such as a history of reproductive coercion, which has been negatively associated with contraceptive use 20 , was not assessed in this survey. Finally, there was no way to account for whether the counseling was initiated by the patient or by the physician; patients seeking contraceptive counseling who initiated such discussions with their physician would be expected to be more likely to use contraception following their visit.
Future studies are needed to assess how frequency of contraceptive counseling, length of time devoted to counseling, and number of contraceptive methods discussed affect women's subsequent contraceptive use. In addition, studies are needed that focus on the relationship between contraceptive counseling and contraceptive use among populations at high risk for unintended pregnancy. For example, studies that focus on minority and less-educated populations are needed as these women are at high risk of unintended pregnancy 1 but were less likely to complete this survey. Consideration should also be given to compensating clinicians for time spent providing contraceptive counseling, as many PCPs' ability to provide contraceptive counseling is limited by time 21 . In a previous study, 46% of private providers and at least 21% of public providers reported that providing insurance reimbursement for time spent counseling would be a very important way to increase their provision of contraceptive counseling 22 .
In conclusion, we found that receipt of contraceptive counseling from a primary care provider was highly associated with reported use of hormonal contraception at last intercourse. Policy-makers, including the USPSTF, should be encouraged to support provision of contraceptive counseling in primary care settings.
